We present the case of a 67-year-old woman affected by hypertension and hypercholesterolemia. She had a history of alcoholism, anxiety disorder with panic attacks, and paroxysmal atrial fibrillation. Despite a previous transient ischemic attack and her thromboembolic risk (CHA 2 DS 2 -VASc score: 5), she had not been taking anticoagulants at home without a reasonable motivation. Moreover, around eighteen years prior, she had breast cancer and underwent surgical intervention, radiotherapy and several years of hormone-therapy. However, in the following years, she had pelvic bone metastasis needing multiple orthopaedic procedures.
Case report
We present the case of a 67-year-old woman affected by hypertension and hypercholesterolemia. She had a history of alcoholism, anxiety disorder with panic attacks, and paroxysmal atrial fibrillation. Despite a previous transient ischemic attack and her thromboembolic risk (CHA 2 DS 2 -VASc score: 5), she had not been taking anticoagulants at home without a reasonable motivation. Moreover, around eighteen years prior, she had breast cancer and underwent surgical intervention, radiotherapy and several years of hormone-therapy. However, in the following years, she had pelvic bone metastasis needing multiple orthopaedic procedures.
The patient was admitted to the Emergency Department with complaints of diarrhoea lasting one week and palpitations associated with dyspnoea in the last 24-hours.
Laboratory tests showed severe hypokalaemia (2.8 meq/l), hypomagnesemia (0.4 mg/dl) and elevation, although not significant, of troponin I (0.09 ng/ml -NV ≤ 0.07).
ECG showed atrial fibrillation with fast ventricular rate (140/min) and diffuse inverted T-wave, while echocardiography revealed a normal left ventricular function (EF ≈ 60%).
A few hours after intravenous replacement of K + and Mg 2+ , the patient showed spontaneous restoration of sinus rhythm. However, suddenly, she became confused and developed generalized motor and non-motor seizures, causing aggravation of diarrhoea and electrolyte disorders. An urgent cerebral CT scan was performed, which excluded acute cerebral events.
Contextually, the patient had severe hypotension (systolic blood pressure < 90 mmHg). A significant elevation of troponin I (34.9 ng/ ml) and lactates with low bicarbonates were detected. ECG was normal; however, the echocardiography revealed a severe left ventricular dysfunction (EF: ≈ 20%) due to akinesia of all basal segment and hyperkinesia of apex. Considering the clinical scenario and that regional wall motion abnormalities extended beyond a single epicardial vascular distribution, a basal Takotsubo syndrome (TTS) was hypothesized.
After adequate refilling with bolus fluids and intravenous replacement of bicarbonates and electrolytes, the hemodynamic status improved.
Simultaneously, in the following 48-hours neurologists tried multiplies oral and intravenous antiepileptics drugs (oxcarbazepine, levetiracetam, sodium valproate and phenytoin) without success, suggesting a non-convulsive status epilepticus, which was confirmed by electroencephalogram ( Fig. 1A ). Finally, a deep sedation with propofol was induced and the patient was assisted by mechanical ventilation. In the following days, we assisted in the resolution of the cardiological and neurological states, and the patient was then extubated.
A coronary angiography was performed, showing normal coronary arteries. Moreover, a cardiac MRI revealed no gadolinium delayed enhancement, no edema and confirmed the complete recovery of LV function (EF: 68%).
Brain MRI showed a central pontine myelinolysis appropriate with history of alcoholism and electrolyte disorders, as well as some images compatibles with epileptogenic foci in the right hippocampus-temporal lobe (Fig. 1B, C & D) .
Finally, the patient was discharged with a treatment of low-dose bisoprolol and ramipril, besides levetiracetam (500 mg twice daily) to prevent seizures.
A week after, she was re-hospitalized due to severe hypomagnesemia and hypokalemia; during the hospitalization she experienced another epileptic seizure, promptly treated with iv diazepam. The following ECG executed was normal, but the echocardiography showed a severe LV dysfunction (EF ≈ 20%) due to akinesia of all mid-apical segment. The clinical and instrumental scenario was suggestive of a typical TTS triggered by seizures and, because of her recent history and exams performed, it was decided to just support the patient and not perform other tests. After a few days, the patient showed a complete recovery of the cardiac function and absence of seizures, therefore, she was discharged with the same treatment as the first time.
Discussion
The existing literature reports that, amongst the central nervous system disorders, seizures are one of the most frequent cause of TTS [1, 2] . Especially in the cases described, status epilepticus was the trigger of TTS in a percentage that varies up to 30% [2] .
People with epilepsy may suffer a dramatic event defined as "SUDEP" (sudden unexplained death in epilepsy), which affects 1 in 1000 adult patients with epilepsy per year; thus not a rare occurrence. In last few years, it has been speculated that SUDEP is associated to TTS, because of seizure-triggered TTS mortality is not negligible (≈ 3%) [2] . Consequently, some authors advocate screening for TTS in patient hospitalized for seizures [2] . However, some data evidenced that among these patients only 1-2% had contextually a TTS [3] .
It is therefore unrealistic that seizure-triggered TTS can explain a phenomenon like SUDEP, because its incidence is relatively rare and the rate of mortality reported (3%) [2] is similar to that reported in the International Takotsubo Registry (4.1%) [1] . Thus, a systematic screening for TTS may not be necessary in patients with epilepsy.
In a big registry like the International Takotsubo Registry, TTS is reported to have a rate of recurrence of 1.8% per patient-year [1] , but the real rate of recurrence remains uncertain; in fact, it depends on the size of the population investigated and the duration of follow-up. No data exist on the rate of TTS recurrence with different anatomical variant, as occurred in our patient.
To our knowledge, this is the first reported case of TTS recurrence manifested as basal form at the initial presentation and as apical in the recurrence; in fact, if there is an anatomical variant, usually it is the opposite.
The reason of this occurrence is not sure, but probably this is due to beta-2 adrenergic receptor activity distribution with an existing apicobasal gradient, whereas a reverse partition is present for norepinephrine beta-1 adrenoreceptor and sympathetic nerve terminals of the neuro-cardiac axis, which are much more expressed at the base [4] . This different allocation of beta-receptor and nerve terminals, and thus a diversified cardiac response, may explain the initial TTS pattern observed in our case characterized by a "storm-in-the-brain" like status epilepticus.
Conclusion
TTS associated with status epilepticus is a challenging scenario to manage for physician that have to ponder the right diagnostic and therapeutic process to perform. However, the literature suggests that seizure-triggered TTS is not the sole cause of SUDEP and that, moreover, systematic screening for TTS in patients with epilepsy is futile.
